A SASE VUV/Soft X-ray
Free-Electron Laser

— User Facility

gy, .

Roland Muller



Target for an FEL at BESSY:

e \Wavelengths down to 1.2 nm (1 keV).

e Short micro-pulses:
-initially:  t =250 fs (fwhm)
-finally: T = 20 fs (fwhm)

o AMA = 107 (initial) down to 10™ (final target).

e Synchronized operation with the BESSY |l storage ring
(pump — probe experiments)

e Time structure (macro-pulses)?



How?

e An accelerator based on the super-conducting technology
developed at DESY

e Undulator technology from BESSY

e Building of the complete facility in multiple stages
- Gradually decrease the shortest obtainable wavelength

- Gradually include features to enhance the output of the
FEL
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Planning:

2000 First ideas
2001 — 2003 Detailed design and planning phase

2004 — ?7??7? Construction and operation



The BESSY FEL: A Revolution in Soft X-Ray Science

Photon Energy Range 20eVto 1 keV
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SASE FEL: self Amplified Spontaneous Emission
electron beam
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SASE FEL radiation output properties

e High power and brilliance

e Easily tunable

e | arge fraction of harmonics (% level for planar undulators)
e Radiation on a pedestal of spontaneous emission

e Spiked (both in temporal and spectral domain)
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Challengesfor Controls

e |_ong undulators (50 m): stabilization to 1 um

e Photo-injector: optimizing adaptive optics

e Fast machine protection system

e Timing: fs FEL pump pulses prepare sample for fs laser probe
beam (laser jitter > 200 f9)



